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Measurement on the Region in and around the Raceway

in a Blast Furnace by Use of a Sideways Tuyere Probe

Synopsis :

Kanji TAKEDA, Seiji TAGUCHI, Takao HAMADA,
Haruo KATO and Toshikazu NAKAI

A sideways tuyere probe has been developed to measure in and around the raceway and deadman region in

the blast furnace in operation.

The probe was installed at No. 5 blast furnace in Chiba Works.

The probe -

has the advantage that it does not introduce any disturbance in the raceway phenomena because the probe is
driven 3m into the furnace with an oblique angle to the tuyere axis through the No. 25 tuyere adjacent to

No. 24 tuyere that is to be observed.

Measurements were mainly carried out to investigate chemical composition of gas, coke and molten mate-

rials, temperature profile and fluid dynamics in the vicinity of the raceway region.

follows :

Results obtained are as

(1) The combustion in and around the raceway occurs symmetrically both to the deadman and to the side

direction of the raceway.

(2) Change in raceway depth with the blast condition can be estimated with Hatano’s equation.
(3) The silicon content of dripping metal is high in the interior of the raceway while outside it is almost

the same level as that of tapped metal.

(4) High (FeO) slag which is oxidized by the blast oxygen exists within the raceway.
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Fig. 1. Location of sideways tuyere probe at
No. 5 blast furnace in Chiba Works.

Table 1. Main specification of sideways tuyere
prabe.
Ttem Specification
Equipment Stroke : 3m from tuyere
Drive : Chain drive
Cooling : Compressed water
Measurements Gas, dust and melts sampling
Temperature measurement with optical fiber
Observation with image fiber
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Fig. 2. Gas composition and adiabatic flame
temperature in the raceway.
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Fig. 3. Typical distribution of gas composition
around the raceway.
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Fig. 4. Thrust change measured with the sideways
tuyere probe.
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Fig. 5. Temperature and CO, content distribution
around the raceway.
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Table 2. Comparison of chemical compositions ""10 N e
o L.V
between tapped slag and sampled slag by using the Q ;\ 5 o
(7] AN /
probe. b} o 2 7
2] ! []
FeO Si0; AlO3 CaO MgO TiO, MnO B o i
5.1 27.2 10.3 37.9 6.4 1.23 1.55 1.39 oL L i L
Raceway 0.32 34.5 13.3 42.1 7.14 1.29 0.73 1.22 0 1.0 2.0 3.0
Outside of | 0.26 31.2 11.9 46.3 8.8 0.58 0.25 1.48 Distance from furnace wall (m)
raceway 0.31 34.6 12.8 42.3 7.29 1.34 0.46 1.22
Sampled Fig. 7. Change in basicity (Ca0/Si0O,) around
Tapped the raceway.
Table 3. Chemical compositions of dust samples.
Sampling position T. Fe Si0; AlLO3 Ca0 MgO MnO NazO KO Zn0 By
1.0m 1.02 14.3 17.8 20.3 11.7 1.98 5.24 15.0 1.0 1.29
2.0m 0.83 4.94 4.34 4.62 1.95 0.35 7.21 37.5 1.9 0.75
2.5m 1.18 3.35 1.53 1.76 0.48 0.22 7.73 41.4 2.3 0.4

By=(wt%Ca0)/(wt%Si0y)
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Table 4. Blast condition in each operational
period.
Period A B C
Blast volume (Nma/min) 3204 3413 3672
Oxygen (1 000 Nm3/h) 0 3.3 7.1
Blast moisture (g/Nm®) 42.6 45.2 47.0
Blast temp. (°C) 1060 984 1031
Blast pressure (kg/cm?) 2.778 2.963 3.190
10
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Fig. 10. Change in CO, content distribution with
the blast condition.
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Fig. 11. Effect of blast condition on the thrust
change during the insertion.
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Fig. 14. Change in slag and metal compositions in
dripping zone (Chiba No. 1 blast furnace).
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Fig. 15. Oxygen potential of slag calculated with
the Fe?"-Fe®" equilibrium.
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Fig. 16. Oxygen balance in raceway region.
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